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SUMMARY

Diabetes in older adults is a significant and growing public health problem in the United States. About 40% (39.5%) of the adult diabetic
population is age =65 years. Approximately 20% (21.4%) of adults age =65 years have a known diagnosis of diabetes, and a similar
proportion (16%) is unaware that they have diabetes based on glycosylated hemoglobin (Alc), fasting plasma glucose, or oral glucose
tolerance testing. From 1997 to 2010, the prevalence of diabetes in older adults increased by 62%.

The geriatric diabetic population is highly heterogeneous in regard to its race/ethnicity, duration of diabetes, comorbidity, and functional
status, which complicates the development of standard guidelines for the care of this population. Diagnosed heart disease is prevalent
in about one-quarter of older adults with diabetes. Geriatric conditions are also highly prevalent, including chronic pain in over half and
at least one functional limitation in two-thirds of older adults with diabetes. Diabetes increases the risk of mortality and cardiovascular
and microvascular complications, as well as all known geriatric conditions (cognitive impairment, frailty, unintentional weight loss, poly-

pharmacy, and functional impairment).

The Diabetes Prevention Program showed that a lifestyle intervention may be particularly effective at reducing future diabetes in older
adults. Evidence for the benefits of intensive glycemic control among older adults is mixed, and the benefits of intensive control should
be weighed carefully against the risks of polypharmacy, falls, and hypoglycemia. Even less evidence is available to guide efforts to
prevent the geriatric conditions associated with diabetes. Routine screening for geriatric conditions, including dementia, depression, and
falls, as well as hypoglycemia, may be especially important in older adults because of the potential barrier posed by these conditions on

diabetes self-management.

In the United States, the costs of diabetes in older adults are largely borne by Medicare, the federal universal health insurance program
for older adults. In 2012, the direct medical costs of diabetes care for older adults were estimated to be $104 billion per year largely due
to hospital inpatient stays. The additional burden on society of informal caregiving is also significant. The costs of diabetes care in older
adults are expected to triple from 2009 to 2034. Future approaches to diabetes care in older adults will likely be guided by recommen-
dations from the American Diabetes Association to provide highly individualized care.

INTRODUCTION

The majority of older adults with diabetes
have type 2 diabetes due to a combina-
tion of increased insulin resistance and
impaired insulin secretion (1). In a study of
adults age =60 years with diabetes from
the Kaiser Permanente Northern California
Diabetes Registry (N=6,317) in 2005, 96%
had type 2 diabetes (2). Insulin resistance
associated with advancing age is believed
to be due to a combination of adiposity,
sarcopenia (decreased muscle mass),

and physical inactivity (3). Additionally,
advancing age is associated with declines
in pancreatic islet function and islet prolif-
erative capacity, which may impair insulin
secretion (4,5,6,7). Increasing insulin resis-
tance is likely a more predominant driver of
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diabetes than impaired insulin secretion in
older adults compared to younger adults.
The clinical course of older adults with
diabetes is often complicated by concom-
itant chronic diseases (e.g., hypertension)
that can interact with their diabetes and
accelerate the progression of diabetic
complications (e.g., retinopathy).

DATA SOURCES AND LIMITATIONS
The National Health Interview Survey
(NHIS) and the National Health and
Nutrition Examination Survey (NHANES)
were used for original analyses conducted
for Diabetes in America, 3rd edition,
which are presented in the figures, tables,
and appendices of this chapter except

where noted. These data sets provide
cross-sectional snapshots of the nation’s
health. The NHIS relies on self-report
regarding the presence of conditions,
and thus, undiagnosed conditions are
not available from this data source. For
the NHANES, some undiagnosed condi-
tions are available through the collection
of biomarkers. Self-reported diabetes
includes both type 1 diabetes and type 2
diabetes. For both surveys, the geriatric
population is defined as adults age =65
years. In some instances, the standard
errors for both the NHIS and NHANES
estimates were high, in which case the size
of relative standard errors was noted in
tables and/or figures.
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APPENDICES

APPENDIX 16.1. Trends in the Percent of Diagnosed Diabetes Among Adults Age =60
Years, by Age, U.S., 1997-2010

PERCENT (STANDARD ERROR)

Age (Years)
60-69 70-79
1997 13.2 (0.50) 13.0 (0.65) 13.2(0.70) 11.1(0.88)
1998 13.2 (0.50) 13.1(0.65) 13.6 (0.66) 11.2 (0.98)
1999 13.2 (0.50) 127 (0.65) 14.4(0.69) 10.5 (0.89)
2000 146 (0.52) 14.0 (0.70) 15.8 (0.74) 11.2(0.92)
2001 15.3 (0.51) 15.2 (0.73) 16.6 (0.81) 12.2 (0.89)
2002 16.0 (0.54) 15.6 (0.68) 17.1(0.81) 12.5(0.95)
2003 16.6 (0.62) 15.5(0.73) 16.9 (0.83) 14.2 (1.06)
2004 17.3(0.59) 16.2 (0.69) 18.8(0.91) 13.8(0.92)
2005 17.0 (0.54) 16.4(0.72) 18.4(0.81) 14.2(0.91)
2006 181(0.72) 17.1(0.91) 19.8 (1.14) 16.2(1.22)
2007 18.7(0.67) 16.9(0.76) 20.1(1.09) 15.7 (1.28)
2008 18.5 (0.68) 18.0(0.87) 19.6 (1.09) 16.1 (1.17)
2009 19.5(0.71) 17.9(0.79) 21.1(1.09) 17.3(1.21)
2010 21.4(0.67) 19.2(0.75) 24.3 (1.09) 18.4(1.10)

Data are self-reported.
SOURCE: National Health Interview Surveys 1997-2010

APPENDIX 16.2. Trends in the Number (in Millions) of Adults Age =60 Years With
Diagnosed Diabetes, by Age, U.S., 1997-2010

NUMBER (IN MILLIONS)*

Age (Years)
60-69 70-79
1997 4.20 2.52 2.04 0.79
1998 4.24 2.61 2.09 0.81
1999 4.27 2.47 2.30 0.77
2000 476 2.76 2.54 0.84
2001 5.00 3.03 2,61 0.96
2002 5.28 318 2.69 1.00
2003 5.67 337 2.69 1.23
2004 5.99 378 2.89 1.28
2005 5.95 3.80 2.89 1.33
2006 6.43 412 3.02 1.54
2007 6.74 4.47 3.11 1.50
2008 6.86 4.80 3.09 1.62
2009 7.37 4.97 343 1.76
2010 8.28 5.65 3.99 1.86

Data are self-reported.
* National Health Interview Survey weighted estimates.

SOURCE: National Health Interview Surveys 1997-2010
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APPENDIX 16.3. Duration of Diabetes Among Adults Age =60 Years, by Age, U.S.,
2009-2010

AGE (YEARS)
DURATION 60-69 70-79
Mean years (SE) 14.7 (0.32) 11.6 (0.36) 14.8 (0.43) 17.0(0.87)
Percent (SE)
<5 years 23.0(1.05) 29.1(1.43) 21.3(1.44) 21.6 (2.25)
5—<10 years 20.4(1.13) 23.5(1.06) 21.4 (1.60) 17.9 (2.22)
=10 years 56.6 (1.25) 474 (1.59) 57.3 (1.68) 60.5 (2.51)

Data are self-reported. SE, standard error.
SOURCE: National Health Interview Surveys 2009-2010

APPENDIX 16.4. Body Mass Index Distribution in Adults Age =65 Years, by Diabetes
Status, U.S., 2007-2010

PERCENT (STANDARD ERROR)

Diabetes No Diabetes
Underweight L 1.8(0.29)
Normal 16.3 (1.42) 29.4(1.32)
Overweight, not obese 26.9 (2.18) 39.5 (1.45)
Obese 56.4 (2.24) 29.3(1.06)

Diabetes status is self-reported. BMI, body mass index.

* BMI is calculated based on measured height and weight. Underweight, BMI <18.5 kg/m?; normal, BMI 18.5—
<25 kg/m?; overweight BMI 25—<30 kg/m?; obese, BMI =30 kg/m2.

1 Estimate is too unreliable to present; =1 case or relative standard error >50%.

SOURCE: National Health Interview Surveys 2009-2010

APPENDIX 16.5. Body Mass Index Distribution Among Adults Age =60 Years With
Diabetes, by Age, U.S., 2009-2010

PERCENT (STANDARD ERROR)

Age (Years)
70-79
Underweight 2 0.7 (0.25) 2.1(0.67)
Normal 10.7 (0.91) 18.7 (1.42) 36.2(2.18)
Overweight, not obese 31.4(1.64) 35.5(1.62) 38.0(2.25)
Obese 57.7 (1.73) 45.1(1.77) 23.7 (1.96)
Overweight or Obese 89.1(0.92) 80.6 (1.44) 61.7 (2.13)

Diabetes is self-reported. BMI, body mass index.

* BMI is calculated based on self-reported height and weight. Underweight, BMI <18.5 kg/m?; normal, BMI 18.5—
<25 kg/m?; overweight, 25—-<30 kg/m?; obese, =30 kg/m?; overweight or obese, =25 kg/m?.

! Relative standard error >30%—40%

2 Estimate is too unreliable to present; <1 case or relative standard error >50%.

SOURCE: National Health Interview Surveys 2009-2010
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APPENDIX 16.6. Cardiovascular Complications Among Adults Age =65 Years, by Diabetes
Status, U.S., 2007-2010

PERCENT (STANDARD ERROR)

CARDIOVASCULAR COMPLICATIONS Diabetes No Diabetes
Congestive heart failure 15.3(1.79) 5.7 (0.56)
Coronary heart disease 17.6 (1.65) 9.4 (0.68)
Angina 10.4 (1.45) 4.8(0.67)
Heart attack 15.7 (1.81) 8.5(0.61)
Any heart condition with angina 34.2(2.38) 18.0(0.90)
Any heart condition without angina 31.6(1.87) 16.1 (0.83)
Stroke 15.4 (1.34) 8.3(0.93)

Data are self-reported.
SOURCE: National Health and Nutrition Examination Surveys 2007-2010

APPENDIX 16.7. Cardiovascular Complications Among Adults Age =60 Years, by Age, U.S.,

2009-2010
PERCENT (STANDARD ERROR)
Age (Years)
CARDIOVASCULAR COMPLICATIONS 265 60-69 70-79
Coronary heart disease 24.3 (1.16) 20.3 (1.24) 25.8 (1.67) 26.1 (2.44)
Angina 10.4 (0.86) 9.7 (0.99) 10.9(1.19) 11.2(1.78)
Myocardial infarction 16.3(1.00) 13.0(1.07) 18.6 (1.61) 16.7 (1.92)
Other heart condition or disease 23.8(1.17) 15.9(1.11) 244 (1.71) 29.2 (2.44)
Stroke 13.0(0.82) 9.3(0.88) 12.3(1.27) 20.9 (2.00)

Data are self-reported.
SOURCE: National Health Interview Surveys 2009-2010

APPENDIX 16.8. Microvascular Complications Among Adults Age =60 Years With Diabetes,
by Age, U.S., 2009-2010

PERCENT (STANDARD ERROR)

Age (Years)
MICROVASCULAR COMPLICATIONS =65 60-69 70-79
Trouble seeing* 185(1.04  167(L11)  18.8(1.47) 21.9(1.99)
Blindness 8.5 (1.76) 5.6 (1.66) 77(2.25)  13.2 (4.38)!
Weak/failing kidney 9.0 (0.70) 7.4(0.86) 96(1.02) 107 (1.77)

Data are self-reported.
* Trouble seeing was reported by 12.3% of nondiabetic adults age =60 years.
1 Relative standard error >30%—40%

SOURCE: National Health Interview Surveys 2009-2010
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APPENDIX 16.9. Chronic Pain Among Adults Age =60 Years With Diabetes, by Age, U.S.,
2009-2010

PERCENT (STANDARD ERROR)

Age (Years)

SITE OF CHRONIC PAIN 70-79
Joint pain, past 30 days 59.4 (1.63) 56.7 (1.88) 58.7 (2.50)
Pain in neck, past 3 months 20.9 (1.27) 18.5(1.47) 18.4 (1.86)
Lower back pain, past 3 months 41.2 (1.50) 37.8(1.91) 38.0(2.31)
Facial/jaw ache, past 3 months 6.1(0.73) 4.4(0.73) 4.1(0.93)
Migraine/headache, past 3 months 12.2 (0.99) 8.6 (1.03) 10.6 (1.68)

Data are self-reported.
SOURCE: National Health Interview Surveys 2009-2010
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